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Lymphoedema is a high protein oedema caused 
by a low output failure ofthe lymphatic system. 
Complex Physical Therapy is a conservative 
treatment which is designed to increase the 
transport capacity of the lymphatic system and 
remove the stagnant plasma proteins from the 
tissues. 
Thetreatment consists of massage, compression 
bandaging, an active exercise programme and 
care of the skin. Sometimes this is assisted by 
the use of a mercury compression pump and the 
prescription of one ofthe benzo pyrone drugs by 
the referring medical officer. 
The treatment is given daily for one hour, six 
days a week, usually over four weeks. At the 
completion of treatment, the limh is fitted with 
support hosiery. 
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ORIGINAL ARTICLE 
The treatment of 
lymphoedema by 
Complex Physical Therapy 
Lymphoedema is a high protein oedema caused by a low output 
failure of the lymphatic system. 
The altered balance between a normal 
lymphatic protein load and a decreased 
lymph vascular transport capacity 
results in stagnation of plasma proteins 
in the interstitial spaces (Foldi and 
Casley-Smith 1978). 
Winiwarter (1892) was the first 
person to describe a method of 
conservative treatment for this 
condition. His treatment consisted of 
meticulous cleanliness, bed rest, 
elevation of the swollen limb, 
compression bandaging and remedial 
exercises. However, it was Foldi et al 
(1985) who developed Winiwarter's 
treatment, practised it in his German 
·clinic and called it Complex 
Decongestive Physiotherapy. Foldi and 
Kubic (1989) divided the body into a 
series of lymphatic drainage areas. In 
the skin, these areas are called 
lymphotomes; the dividing line 
between any two adjoining 
lymphotomes is called a watershed. 
They claim that the lymphotomes are 
connected by collater.illymphatics 
which cross the watersheds, providing 
alternative pathways to massage lymph 
from a lymphotome with blocked 
lymphatics to a lymphotome with 
normal drainage. 
Casley-Smith and Casley-Smith 
(1991) have further described the 
treatment and popularised the use of 
the term Complex Physical Therapy 
(CPT). This may be defined as the 
conservative treatment of 
lymphoedema designed to remove 
oedema, relieve pain and increase 
mobility of the limb by the use of 
massage, compression bandaging, an 
active exercise programme and care of 
the skin. Sometimes this treatment is 
assisted by the use of a mercury 
compression pump and the 
prescription of one of the benw 
pyrone drugs by the referring medical 
officer. CPT is given daily for a 
minimum of one hour, six days a week 
for about four weeks. At the 
completion of treatment, the limb is 
fitted with support hosiery. 
Lymphoedema is divided into two 
broad classifications: idiopathic 
(primary) and secondary. Primary 
lymphoedema may be further sub-
divided into three types: congenital, 
praecox and tarda, depending on the 
age of the patient at the onset of the 
oedema. Nonne-Milroy's disease is 
congenital and has a familial pattern of 
inheritance. This form accounts for 10 
to 25 per cent of all cases of primary 
lymphoedema, is twice as common in 
females as in males and is associated 
with other congenital abnormalities. 
Lymphoedema praecox and 
lymphoedema tarda comprise 80 per 
cent of all idiopathic cases. The 
praecox form occurs predominantly in 
femalesin.the second and third decade, 
while the tarda form occurs after the 
age of 35 years. Seventy per cent of 
these.patients experience swelling in 
one lower extremity, the contralateral 
leg being involved in the other 30 per 
.... 
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cent of patients, often years after the 
appearance of oedema in the primary 
extremity (Olszewski 1991a). 
Secondary lymphoedema follows 
trauma to the lymphatic system. In the 
developed countries the most common 
cause is ablation of lymph nodes and 
vessels plus radiotherapy in the 
treatment of cancer. Other causes are 
infections and trauma. In the 
undeveloped countries, the most 
common type is filaritic lymphoedema 
with direct invasion of lymph nodes 
and vessels following a bite by a 
mosquito which is carrying the worm 
Wucheria bancrofti. Months to years 
later, scar tissue develops, which blocks 
lymphatic vessels. Only mosquitos in 
filaritic endemic areas such as India, 
Malaysia and Thailand carry the 
filaritic worm (Olszewski 1991b). 
Assessment and treatment 
protocol 
Subjective examination 
A full history of the patient's condition 
is taken including details of onset, 
duration, cause/progress, previous 
treatment received such as 
physiotherapy, radiotherapy, 
chemotherapy, surgery and drugs; skin 
infections, loss of function and any 
family history. 
Objective examination 
This will include the measurement of: 
A the circumference of the limb at 
1 Oem intervals. These 
measurements are repeated and 
recorded every day during the 
treatment. Both limbs are 
measured initially but only the 
affected limb is measured during 
the treatment (Figure 1); 
.... the volume of the limb, which 
requires plethysmographical tests. 
The limb is immersed in a 
specially made tank which has 
been filled with water up to the lip 
of the oudet pipe. The amount of 
water displaced is collected, 
measured and recorded. Both 
limbs are measured; and 
.... the hardness of the oedema, which 
requires tonometrical tests. The 
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Figure 1. 
An example of arm measurement chart of the first week of treatment. 
Figuret 
Pre-andpllst-treatm~nt photllgraphs Ilf .8 week$ treatment of Iymphostatic elephantiasis. 
tonometer operates a small 
plunger and is placed on the skin 
at set positions. The amount the 
skin is depressed is measured and 
recorded. Both limbs are 
measured. 
Other information recorded includes: 
A the condition of the skin and nails, 
any infective sites and local areas 
of hard oedema; 
A the patient's weight; 
A any restriction of active and 
passive movement in joints of the 
affected limb and any alteration of 
walking; and 
A the taking of photographs in set 
positions against a plain 
background (Figure 2). 
All of the these measurements and 
tests are repeated at the completion of 
treatment for the purpose of 
comparison and to determine the 
percentage improvement achieved. 
Planning the treatment 
The initial plan of treatment is 
developed after studying the results of 
the subjective and objective findings at 
the first attendance. The plan is 
implemented and an assessment 
repeated daily to determine success. 
Factors to be considered inclllde the 
reduction in circumferential 
measurements of the affected limb, 
softening of the oedema and 
improvement in the skin condition, 
along with the patient's own 
assessment of the condition. If the 
signs and symptoms show 
improvement, the treatment is 
continued. If there is improvement in 
some signs and symptoms but not 
others, the treatment plan is modified 
accordingly. This may include 
changing the direction of the massage 
strokes or the sequence of the . 
proximaVsectional massage or altering 
the bandaging or padding. 
Treatment 
There are four components to the 
treatment, massage, compression 
bandaging, an active exercise 
programme and care of the skin. 
Massage 
The massage is called manual lymph 
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Figure 3. 
Bandaging a Jeg. 
drainage and is designed to clear 
oedema through the tissue spaces, 
increase the uptake of the initial 
lymphatics, help the collecting 
lymphatics pump more lymph and 
improve the collateral drainage across 
the watersheds. Effleurage is used to 
remove oedema and assist lymphatic 
drainage. Kneading, with finger tips or 
the heel of the hand, is used to soften 
areas of hard oedema. The first step in 
performing the massage is to clear the 
lymphatics in the proximal area of the 
body to create a reservoir into which 
the oedema from the affected limb may 
be emptied. The proximal area is 
designated as the neck, anterior and 
posterior trunk, any existing axillary or 
inguinal lymph nodes and the cystema 
chyli. The contralateral side of the 
trunk is massaged first, followed by the 
ipsilateral side. After the proximal 
massage is completed, the sectional 
massage of the affected limb is 
commenced. For example, the arm is 
divided into four .sections: 
1. Deltoid and shoulder area 
2. UpperArm 
3. Forearm: 
4. Hand 
The sequence of treatment is to 
massage the deltoid and shoulder 
section first, moving the oedema into 
the proximal area and on to the 
functional nodes. Oedema is then 
massaged from the upper arm to the 
deltoid and shoulder region and on to 
the proximal area. Then the oedema is 
massaged from the forearm to the 
upper arm, deltoid and shoulder 
regions and on to the proximal area. 
Massaging the oedema from the hand 
involves gradually moving the fluid up 
the arm to the proximal area which was 
initially cleared. This constitutes one 
sectional treatment and during each 
daily treatment, this procedure, 
combined with frequent emptying of 
the proximal area, will be repeated 
many times. The sequence of sectional 
and proximal massage is altered to suit 
each patient's particular needs. 
Compression bandaging 
Bandaging is applied to increase tissue 
pressure and counteract the elastic 
insufficiency of the connective tissue. 
The objective is to maintain the 
reduction obtained from the massage 
and to keep the oedema under control. 
Low stretch bandages are used for this 
purpose, the whole limb being 
bandaged from fingers to axilla or toes 
to groin (Figure 3). The bandages are 
applied at the completion of each daily 
treatment and must stay in place until 
the next day when they are removed by 
the physiotherapist. The method of 
application is critical so that the 
compression applied by the bandages is 
graded, being greatest distally and least 
proximally. The limb is first enclosed 
in a length of stockinette tubular 
bandage to protect the skin and absorb 
perspiration. Cotton wool padding is 
next applied to the whole limb, to 
evenly distribute the pressure of the 
bandages. 
Padding maybe applied next. It can 
be used to prevent pressure areas such 
as may occur in the popliteal fossa Or 
to increase pressure overatJ. 
oedematous area. Padding may bem 
the formoflow density foam pads 
which are used over normal . 
oedematous areas, however, it is better 
to use chip bags of high density foam 
. . '-
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on hard fibrosed areas. The foam 
rubber is cut into small pieces 
approximately 1ern x 2ern in size and 
enclosed in a cut-to-size piece of 
stockinette, sealed with tape at each 
end and made into a bag. The foam 
padding and chip bags are bandaged 
into position with elastic retaining 
bandages. To apply the compression 
bandages, fingers or toes are first 
bandaged individually using a 2.5cm 
conforming crepe bandage, secured by 
tape. Six centimetre bandages are used 
on the hand and 8cm bandages used on 
the foot and ankle. The width of the 
bandages used is progressively 
increased for more proximal areas to 
widths of 10 or 12cm. 
Active exercise programme 
Active contraction of skeletal muscles, 
which increases tissue pressure, is the 
principal force which pumps lymph 
through the lymphatic system. The 
exercises are performed with the 
bandages on, in order to provide a firm 
external support against which the 
muscles can contract. Each programme 
is planned to clear the proximal area of 
the trunk first, working on the same 
principle as proximal massage. After 
stimulation of the lymphatic system in 
this region, specific exercises for the 
arm or leg are performed in sequence 
to assist the drainage. Each programme 
takes approximately 30 minutes to 
complete and is carried out once or 
twice a day. The programme has to be 
modified to suit each particular 
patient's needs, taking into 
consideration the age, level of physical 
fitness, compliance and whether 
bandages or support hosiery are being 
worn. 
Care of the skin 
Any skin infection overloads the 
lymphatic drainage and increases 
oedema. This may be avoided by 
scrupulous Care of the skin, . 
maintaining a healthy condition by 
daily application ofan antiseptic 
rnoisturisingcream, Tinea, sweat 
rashes or bandage pressure areas are 
treated with appropriate medication. 
More serious skin problems such as 
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Figure 4. 
A typical graph of the reduction from 4 weeks of treatment. 
eczema, fungus or febrile cellulitis 
should be treated by a dermatologist. 
Mercury compression pump 
This pump is used in conjunction with 
CPT to assist in the drainage of an 
oedematous arm or leg and to soften 
areas of hard oedema. Casley-Smith et 
al (1989 a) reported on the use of the 
Palmer 900 compression machine, 
which is manufactured by Cardicorp 
SA in Fribourg, Switzerland. This 
device consists of a cylindrical metal 
tank into which the affected limb is 
placed. On activating the machine, the 
space between the limb and the side of 
the tank is filled by a rubber sleeve 
which is inflated under pressure with 
small plastic granules. This forms a 
mould of the limb. Mercury is now 
introduced under pressure of up to 
80mrn into an enclosed sleeve which is 
situated between the limb and the 
mould, subjecting the limb to a large 
pressure gradient between the distal 
part and the root. This treatment may 
be given two or three times a week for 
approximately to-30 minutes. 
Benzo pyrone drugs 
The benzo pyrones have been shown 
to reduce all forms of high protein 
oedemas on which they have been used 
(Casley-Smith and Casley-Smith 1986, 
Jamal et a11989, Piller et al1988) and 
are sometimes prescribed by the 
referring medical practitioner. The 
drugs most commonly used are 
coumarin and paroven and are taken 
during the course of CPT and 
afterwards, sometimes on a semi-
permanent basis. They increase the 
normal cell proteolysis, thereby 
helping to remove much of the excess 
plasma proteins. 
Duration of treatment 
The course of treatment is generally 
about four weeks but is determined by 
a number of factors including the . 
severity of the condition, the length of 
time it has been present, the rate of 
progress, the compliance and age of 
the patient. The greatest improvement 
is usually obtained in the first two 
weeks (Figure 4). 
Support hosiery 
At the beginning of the last week of 
treatment, the patient is measured for 
the stocking or sleeve and glove which 
will be worn 24 hours a day after 
discharge, being removed only for a 
shower or bath. Stockings, sleeves and 
gloves are available in different sizes, 
lengths, styles and compression ratings 
and can be made to measure or fitted 
from stock sizes. The selection is 
critical for the patient's comfort and 
for the efficient functioning of the 
garment. The hosiery keeps the 
oedema under control while the limb is 
undergoing the process of remodelling. 
Conclusion 
Lymphoedema is a disabling condition 
which can have severe physical and 
psychological effects. Treatment by 
CPT removes oedema from the limb, 
thereby relieving pain and discomfort 
and improving the patient's wellbeing 
and ability to lead a normal life. With 
patient compliance, the volume 
reduction can be maintained and 
improved after treatment because the 
proliferated connective tissue is 
reabsorbed and the over-stretched skin 
regains its elasticity while the new 
collaterals continue to provide 
improved drainage to the area. The 
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regime of treatment described in this 
paper has been successfully employed 
at the Adelaide Lymphoedema Clinic 
since 1987. The results of treatment 
have been reported by Casley-Smith et 
al (1989b and 1989c). 
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